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IntrOductIOn
Orthodontics requires patients’ cooperation much more than the 
other areas of health care. Uncooperative patients are defined as 
having a defiant or poor attitude towards the orthodontic treatment 
[1]. Lack of cooperation or compliance can destroy the best 
treatment plan and the most promising treatment strategy [2].
The aim of orthodontic retention is to stabilize the position of the 
teeth after orthodontic treatment in optimal aesthetic and functional 
positions [2]. Various methods of retention are applied. However, 
their success almost entirely depends on the patient’s compliance 
since most orthodontic retainers are removable [3].
Patients’ overall compliance depends on such factors as 
socioeconomic and demographic factors, educational level, 
doctor-patient relationship, general information about treatment, 
family background, regimen and comfort, influence of the treatment 
provider and parental guidance [4-8]. Some studies have proved 
that parents have a determining and critical role in cooperation of 
their children [9-11]. Many studies have also focused on identifying 
personal characteristics strongly correlated with a compliant 
orthodontic patient. However, the data from much of these 
studies have been contradictory, and other studies have yielded 
inconclusive results [3,12].
Considering compliance in the retention phase, some studies 
found it associated with factors like age, gender, educational 
level, type of retainer, time since removal of the fixed appliance 
and parental influence [3,5,8,13,14]. Other studies reported no 
influence of these factors on patients’ compliance [2,8,13].
There have been few studies regarding retainer compliance with 
Hawley’s retainers compared to VFRs. Hichens et al., through the 
use of a questionnaire found that most people preferred VFRs over 
Hawley’s retainers [15]. Kacer et al., noted that there is virtually 
 
no difference in preference of retainer [13]. Pratt et al., concluded 
that patient’s compliance is greater with VFRs initially but, in 
overall it is greater with Hawley’s retainers [3]. Nevertheless, there 
is a controversy regarding the frequency and the length of time 
which retainers should be worn during the post treatment phase. 
Suggestions for removable retainer wear vary from night time only/
part-time only to nearly 24 hours a day for the first six months after 
debonding [16-18].
The purpose of this study was to evaluate the potential association 
of adolescent patients' compliance with several demographic, 
clinical and social variables. Specifically, we took a broader 
approach to understand adolescent patients' compliance by 
focusing on a combination of child and parent factors along with 
clinical and social variables that might help to predict treatment 
compliance.
MAtErIALS And MEtHOdS
This cross-sectional study was carried out in the Department of 
Orthodontics at the Tabriz University of Medical Sciences and the 
first author’s private practice from October 2013 to June 2015. 
The study design was independently reviewed and approved by 
the Committee for Research Ethics at the University (Ref Number: 
TBZMED.REC.428). An informed consent was obtained from 
parents or legal guardians, the patients gave written consent. 
Considering 80% power, significance level of 5%, and 25% 
difference between wear times of Hawley’s retainer and VFR 
groups, a sample size of 76 patients was needed for this study. 
The sample size was calculated using “Power and Sample 
Size” software (Version 3). However, 40 patients per each group 
(Hawley’s retainer and VFR) were included to compensate for any 
lost to follow-ups [2,19,20].
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ABStrAct
Introduction: Success of orthodontic retention with removable 
retainers almost entirely depends on patients’ compliance. 
Aim: This study was carried out to investigate the relationship 
between adolescent orthodontic patients’ compliance and 
various clinical and social factors. 
Materials and Methods: The data were collected from 77 
orthodontic patients aged 7-11 years old who had finished 
the full fixed appliance therapy. Hawley’s retainers were used 
in 34 patients and 43 patients used Vacuum Formed Retainers 
(VFRs). The subjects completed a questionnaire including 
several identifiers allowing the respondents to be classified into 
subgroups. They were also asked to indicate how long they wore 
their retainers during the day, by writing the number of hours in 
the report-card for the next three months. Comparison of the 
results was performed by one-way ANOVA and independent 
sample-t tests.
results: No significant differences were found between males 
and females. Type of the retainer, patients’ grade of study, 
mothers' occupation, clinicians' and parents’ attitudes and filling 
the report cards had significant effect on mean wear hours per 
day. When compliance of the patients was assessed according 
to treatment location, Living place, parents' educational degrees 
and ethnicity, no significant differences could be found. 
conclusion: The adolescent patients' compliance was greater 
with VFRs than with Hawley’s retainers. Parental attitude and 
doctor-patient relationship had a great impact on adolescent 
patients’ compliance. 
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the inclusion criteria were: Patients between 11 and 17 years 
of age who completed active orthodontic treatment with an 
indication for use of a removable retainer, no significant previous 
or concomitant organic or psychiatric disease, and check-up 
appointments at least every month and wear-time documentation 
of 90 days or more. The surveyed patients included those from 
both rural and urban environments and two different ethnicities. 
However, the socioeconomic status was different among the 
patients. 
Participants and their accompanying parent were interviewed 
and trained by a member of the research team (orthodontist or 
student) in the waiting room, before their retainer was to be fit. 
In addition, they completed a questionnaire including several 
identifiers allowing the respondents to be classified into subgroups. 
A report-card (blank timetable) was given to patients. They were 
asked to indicate how long they wore their retainers during school 
hours, afternoons and nights by writing the number of hours 
(hours per each time) in the report-card for the next three months. 
They were also instructed how to wear and clean the device and 
were motivated intensively to regularly complete the timetable. The 
devices were made according to standard procedures in the Clinic 
of the Department of Orthodontics.
Each patient was prescribed to wear the removable retainer 
devices for 20 hours per day, corresponding to the references in 
the literature ranging between recommendations for night-time-
only use and initial wear for nearly 24 hours a day. They were 
asked to adhere to the prescribed wear time from the first day 
of post treatment period and not to remove the appliances for 
drinking. They were informed that longer daily wear time is 
favourable because it can positively influence the outcome of the 
retention phase. 
At regular check-up appointments, the same clinician evaluated 
the same patient every month for three months, and the filled report 
cards were obtained and another one was given. If the patient did 
not bring the report card, the parent was asked to return home 
to get it. At the third check-up appointment, each patient was 
requested to complete a patient satisfaction questionnaire while 
waiting to be seen by the researcher to check their retainers. It was 
designed to investigate the personal feelings and perceptions of 
the patients. The parent could assist if necessary. In addition, each 
respondent was asked to identify if their retainer was broken.
The influence of the following parameters on wear times was 
investigated: sex, patients' grade of study, retainer type; parents' 
ethnicity, educational degree and occupation; place of living (rural 
or urban), treatment location (university clinic or private orthodontic 
practice) and parents' and clinicians' attitudes.
StAtIStIcAL AnALYSIS
The variables were described using mean and standard deviations 
(SD) and were checked for normality using the Kolmogorov-
Smirnov test and Q-Q plot. Comparison of results was performed 
by independent sample-t test using SPSS 16.0 (IBM, Chicago, 
USA) at p<0.05 significance level. 
rESuLtS
The data were collected from 77 orthodontic patients comprising 
of 38 males and 39 females, between 11 and 17 years of age 
who had finished the full fixed appliance therapy, from both private 
orthodontic office (n=37) and the graduate Clinic of the Department 
of Orthodontics (n=40) [Table/Fig-1]. Hawley’s retainers [Table/
Fig-2] were used in 34 patients, and VFR retainers [Table/Fig-3] 
were used in 43 patients. There were no significant differences 
regarding age and sex of the patients from the two locations 
(p>0.05). Three patients were excluded from the study during the 
treatment period because of moving to other cities.
Regarding the association between compliance and gender, no 
significant difference was found (p>0.05). However, female patients 
were more likely to wear their retainers longer than males. There 
was a significant difference concerning patients’ grade of study in 
daily averages of wear time (p<0.001). Junior high school children 
were the most compliant patients [Table/Fig-4]. 
Type of the retainer significantly affected mean wear hours per day 
(p=0.01), retainer wear time was significantly greater in VFRs. In 
addition, a total of 11 retainers were broken, of which eight were 
Hawley’s retainers and three were VFR retainers. Filling the report 
cards proved to be effective on wearing the appliance during the 
day [Table/Fig-4]. 
There was a significant difference between groups trained by 
orthodontist and student in daily average of wear time (p<0.001); 
male Female age(y) ± SD maxilla mandible
Hawley’s 18 16 14.04 ± 1.89 19 15
VFR 20 23 14.13 ± 1.81 26 16
[table/Fig-1]: Sex distribution, mean age (years) and retainer type.
[table/Fig-2]: Maxillary and mandibular Hawley’s retainers. 
[table/Fig-3]: Maxillary and mandibular VFR retainers.






Female 39 15.9 6.5
0.22
Male 38 14.3 4.8
Age Group
Primary school 21 15.6 5.3
<0.001Junior high school 34 17.3 4.5
High school 22 11.7 5.4
type of he retainer
VFR 43 17.2 6.3
0.01
Hawley’s 34 13.8 5.5
Who trained the Patient
Orthodontist 41 16.9 5.1
<0.001
Student 36 12.6 4.2
Mother’s Occupation
Housewife 42 16.9 5.6
<0.001
Clerk 35 12.8 3.5
Living Place
Rural 33 14.8 4.6
0.27
Urban 44 15.9 4.2
treatment Location
University Clinic 40 14.8 5.3
0.22
Private Practice 37 16.4 6.1
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the patients who were trained by the orthodontist had a higher 
average of wearing the appliance. Mean hours of wearing retainers 
were significantly greater in patients with housewife mothers 
(p<0.001) [Table/Fig-4]. A meaningful relation was found between 
clinicians' and parents’ attitudes and patients' daily average of 
wear time. According to the questionnaires, 43 patients indicated 
that their doctor's great attitude had positively influenced them. 39 
patients had the same idea about their parents.  
When the compliance of patients was assessed according to 
treatment location, living place and parents' educational degrees 
and ethnicity, no significant differences could be found (p>0.05). 
These parameters clinically, but not statistically, influenced the 
participants' compliance to a greater or lesser extent. 
dIScuSSIOn
Assessment of compliance for clinical or research purposes is 
difficult because of the wide variety of factors determining patients’ 
compliance [21]. The use of a log (time table) for self-monitoring 
is common in medical practice. Past literature also suggests self-
monitoring to be effective in dentistry [22-24]. Self-monitoring 
provides immediate feedback to the patients and reinforces the 
responsibility for performing the activity in adolescents [23]. 
The use of removable retainers means that the responsibility for 
retention lies with the patient. Compliance with removable retainer 
usage is out of the control of the orthodontist. This can lead to 
frustration for both practitioners and patients [2]. This study 
attempted to establish the relationship of adolescent orthodontic 
patients' compliance with various clinical and social parameters. 
Findings about the influence of gender on appliance wear time 
are not consistent [3,5,8,12]. In the present study no statistically 
significant differences were found between females and males. 
However, female patients were more likely to wear their retainers 
longer than males, as was also observed in a study of patient 
compliance with Hawley’s retainers and removable functional 
appliances by Schott et al., [2].  
Allan  and  Hudson in a study on the use of personality 
measurements as a determinant of patient’s cooperation in an 
orthodontic practice noted that the best co-operators were 14-
yer-old children [25]. This is similar to our results, which showed 
a greater compliance in junior high school children (between 13 
to15 years of age). A possible explanation for this finding is that 
these children might be more receptive and obedient to parental 
influence, and thus more responsive to instructions than older 
children [26]. However, further studies with larger sample sizes 
are needed in order to precisely explore the influence of age on 
patients’ compliance.
An analysis of the data in this study suggests that the patients 
were more compliant with VFRs than with Hawley’s retainers. A 
similar finding was reported by Pratt et al., who found that retainer 
compliance was greater with VFRs than with Hawley’s retainers 
three months after debonding [3].
Asked directly, most study participants said that filling the report 
cards had positively influenced their compliance. This opinion 
agrees with the results of a previous study in which the patients 
who were asked to record the appliance wear on a calendar, wore 
their appliance significantly more than those patients who did not 
maintain a calendar [23]. One issue that was addressed in this 
study is the frequency of follow-up visits which typically occurred 
every four weeks. Follow-up visits make it possible to assess 
proper retainer wear, check for possible breakages and wear in 
retainers and evaluate their fit. Maintenance of the regular control 
and recall appointments is also identified as an important factor 
that affects compliance [27].
The relation between the person who had trained the patients 
and compliance was meaningful. Patients who were trained by 
orthodontists had a higher average of wearing the retainer than 
those who were trained by students. Obviously orthodontists are 
more experienced than students and can provide more information 
with greater accuracy, thus improving the quality of care. In the 
same way, Pratt et al., noted that the patients who understood 
proper retainer compliance were more likely to be compliant than 
those who did not [3]. This finding is further supported by the 
study of Mehra et al., which indicated that educating the patient 
about proper use of the appliance is one of the effective methods 
to improve patient’s compliance [4].
Sinha et al., noted that orthodontist positive attitudes resulted in 
an increase in the level of compliance by the patients [28]. Nanda 
and Kierl have shown that orthodontist-patient relationships have 
significant effects on patients’ compliance [22]. Previous studies 
have also shown that parents' attitude have a strong influence on 
pre-adolescent and adolescent patients’ cooperation levels during 
orthodontic treatment [4,9,29]. Research also has revealed that 
mother’s influence is more instrumental to treatment motivation 
than a father’s [30]. These findings compare very favourably 
with our results which confirm the important role of parents and 
clinicians on patients' compliance.
We are aware of only few studies which have evaluated the 
influence of treatment location and living place on patients’ 
compliance [2,7,22]. This study showed a clinically better 
compliance for patients who were treated in a private practice 
compared with patients treated in the university clinic. Whether the 
family lived in a rural or urban setting had no significant effect on 
patients' compliance. Nevertheless, patients from urban families 
were slightly more compliant. Although statistical significance was 
not reached in our study population, possibly because of sample 
size, these are interesting and socially relevant variables worthy of 
further investigation. 
Other variables including the ethnic background, the occupation 
and educational level attained by the parents were also investigated 
and did not yield any significant relationships except mothers' 
occupation which was identified as an important factor that 
affected patients’ compliance. The paucity of the literature in this 
regard should be emphasized as well.
clinical significance: Using removable retainers means that the 
responsibility for retention lies with the patient, therefore compliance 
with these retainers is out of the control of the orthodontist. This can 
lead to frustration for both practitioners and patients. The results 
revealed that adolescent patients' compliance is dependent on 
a combination of child and parent factors along with clinical and 
social variables.
LIMItAtIOn
Some limitations of this study should be mentioned. First, it used 
an indirect (self-report) method to measure the compliance. One 
might argue that subjective assessments of compliance, such as 
reports by patients, may not be reliable. Second, it was a cross-
sectional study. Well-designed longitudinal studies, assessing the 
same patients at all stages of the treatment, would be more likely 
to provide greater detail for valid assessment and prediction of 
patients’ compliance and a more comprehensive understanding of 
the dynamic interplay between various factors and compliance.
Future Perspective: In order to overcome these limitations, 
some electronic devices have been introduced and successfully 
used to objectively evaluate the level of patients’ compliance 
[2,3,27,31,32]. It would be better to consider the use of electronic 
devices in orthodontic practice to measure wear-times of 
removable appliances. However, the main objective of the present 
study was to evaluate the relation between different factors and 
patients’ cooperation rather than the objective measurement of 
the appliances’ wear time.  
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cOncLuSIOn
The results of this study supported the following conclusions: 
adolescent patients’ compliance was greater with VFRs than 
with Hawley’s retainers. Sex did not exert a significant influence 
on compliance. Parental attitude and doctor-patient relationship 
had a great impact on compliance in the adolescent orthodontic 
patients. 
Although  treatment  compliance is a significant issue for 
orthodontists today, research in this area has been limited 
because of the lack of evidence on orthodontic practice protocols 
and standardized treatment compliance measures especially with 
retention and the limited focus of research by studying only patients 
who are in treatment. This leaves our specialty with a multitude 
of opinions and practice protocols. Literature on orthodontic 
retention suggests that there is insufficient evidence on which 
to base orthodontic retention practices. However, even though 
the surveyed factors in the present study cannot be regarded as 
the only factors to predict compliance, they can be still part of a 
combination of other factors which affect patients’ cooperation. 
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